CASE REPORT
===========

Case 1
------

An 81-year-old woman, with a medical history of obesity and atrial fibrillation anticoagulated with warfarin, was admitted to a stroke unit due to a right cerebellar infarction of cardioembolic aetiology resulting from an INR below the therapeutic range. Due to the size and location of the infarction, anticoagulation was re-initiated on the 5th day with enoxaparin 80 mg twice daily. On the 8th day of hospitalization, the patient had a tonic-clonic seizure because of a temporary 16-second sinoatrial pause, after which she developed right quadrant abdominal pain associated with hypotension. An abdominal CT scan showed a right rectus abdominis muscle haematoma measuring 12×7×7 cm. Haemoglobin (Hb) dropped from 12.4 g/dl to 7.4 dl, while the coagulation profile (activated partial prothrombin time (aPTT), thrombin time (TP) and INR), platelets and renal function were normal. Anticoagulation was suspended, and the patient was stabilized with crystalloid solutions, 5 units of red blood cells (RBC) and four units of prothrombin complex concentrates (PCC), with recovery of haemodynamic stability and Hb values. Surgical intervention was not performed due to clinical improvement following conservative measures. CT scan re-evaluation on the following days revealed the size of the haematoma was increasing (24.5×13.7×6.5 cm) and the appearance of a pelvic haematoma measuring 14.6×7.4 cm ([Figs. 1](#f1-1000-1-6549-1-10-20181210){ref-type="fig"} and [2](#f2-1000-1-6549-1-10-20181210){ref-type="fig"}). The patient was discharged after a 52-day hospital stay, with anticoagulation suspended.

Case 2
------

A 66-year-old man, with a diagnosis of atrial fibrillation anticoagulated with warfarin, and symptomatic aortic stenosis (NYHA functional class III), was admitted to a stroke unit following a thalamic haemorrhagic stroke. His INR was in the therapeutic range (2.4) and anticoagulation was suspended. Despite slow neurological improvement, the patient's hospital stay was complicated by cardiorenal syndrome type 1 and nosocomial respiratory infection which delayed discharge. After stabilization, a re-evaluation CT scan showed total reabsorption of the haematoma, and after discussion with the neurosurgery department, anticoagulation was resumed with enoxaparin 60 mg twice daily adjusted for a glomerular filtration rate (GFR) of 42 ml/min. Five days later, the patient developed symptomatic hypotension after sitting on a chair, with mucocutaneous pallor but no other relevant signs on examination. Laboratory results revealed an acute drop in Hb from 8.9 g/dl to 5.8 g/dl, a GFR of 42 ml/min and normal platelet numbers and coagulation profile (INR, aPTT, PT). Anticoagulation was suspended, and fluid resuscitation with crystalloids, 4 units of RBC and three units of PCC was administered. An abdominal and pelvic CT scan was performed and showed large retroperitoneal haematomas, the largest measuring 40×9 cm ([Figs. 3](#f3-1000-1-6549-1-10-20181210){ref-type="fig"} and [4](#f4-1000-1-6549-1-10-20181210){ref-type="fig"}). The case was discussed with the vascular surgery department and surgical intervention was rejected. The patient was later transferred to an intensive care unit where he died soon afterwards.

Case 3
------

An 84-year-old woman was admitted to the orthogeriatric unit for surgical intervention for a traumatic malleolar fracture without complications. Atrial fibrillation was diagnosed during the first few days of her stay and enoxaparin was started at a dose of 60 mg twice daily for a body weight of 65 kg and GFR 37 ml/min. Over the next 4 days, the patient complained of diffuse abdominal discomfort, with a tendency to hypotension and tachycardia. On examination she had mucous pallor, and slight discomfort on hypogastric palpation. Hb values decreased gradually from 10.5 g/dl to 5 g/dl. A nasogastric tube was placed without signs of upper gastrointestinal bleeding. Rectal examination was performed without findings suggestive of lower GI bleeding. An abdominopelvic CT scan showed a retroperitoneal haematoma measuring 18×10×6 cm with signs of recent haemorrhage ([Figs. 5](#f5-1000-1-6549-1-10-20181210){ref-type="fig"} and [6](#f6-1000-1-6549-1-10-20181210){ref-type="fig"}). Enoxaparin was suspended, and 4 units of RBC and four-factor PCC were administered. On the following days, due to the increasing size of the haematoma, the case was discussed with the surgical department but intervention was rejected.

The rest of the patient's hospital stay was made more difficult by metabolic and infectious complications, and prolonged in particular because of social issues. The patient was discharged 107 days after admission, with anticoagulation suspended.

DISCUSSION
==========

Enoxaparin is a low-molecular-weight heparin indicated for the treatment or prevention of multiple clinical disorders, including deep vein thrombosis, pulmonary embolism, ST elevation myocardial infarction, stroke prevention in atrial fibrillation, and mechanical valve thrombosis. It is one of the most commonly prescribed drugs in hospitals, having widely replaced unfractionated heparins due to its more predictable pharmacokinetic profile and longer plasma half-life. It acts by binding to antithrombin III, forming a complex that inactivates factor Xa.

Haemorrhagic complications are known but not often reported. It is believed that the underlying mechanism is heparin-induced immune microangiopathy, and that complications are more common in particular groups such as the elderly, patients with abnormal renal function and those with very high or very low bodyweight. Even with early detection and prompt treatment, enoxaparin-associated haemorrhage mortality can range from 4% to 20% in reported series^\[[@b1-1000-1-6549-1-10-20181210]\]^.

In the clinical cases described here, the patients had one or more factors associated with an increased risk of haemorrhagic complications^\[[@b2-1000-1-6549-1-10-20181210]\]^. The clinical presentation was fairly common in all cases, with sudden onset of abdominal pain, altered state of consciousness and associated hypotension. All patients had acute drops of 3.1--5 g/dl in Hb levels.

A conservative approach to treatment was taken in all cases, with suspension and reversal of anticoagulation, which resulted in haemodynamic stability in case 1. In case 2, and for future approaches, referral to a centre with experience in angiography and arterial embolization could have been an option, as it can be beneficial in cases refractory to conservative treatment^\[[@b3-1000-1-6549-1-10-20181210]\]^. However, due to haemodynamic instability and rapid clinical deterioration, this referral was not an option at the time. In case 3, the insidious clinical presentation over 3--4 days made it more difficult to diagnose the acute haemorrhage. Retroperitoneal localization likely provides fewer findings on clinical examination, demonstrating the importance of actively considering this possibility in anticoagulated patients with acute or subacute anaemia.

The authors consider it is important to share these clinical cases because of the widespread use of enoxaparin, sometimes without the advantages and disadvantages being properly considered. Renal function dose adjustments should be revised continuously during hospital stays due to the variability of the GFR, and body weight must always be taken into account for dosing determination.

We want to raise awareness of these unfamiliar haemorrhagic complications in high-risk groups and propose the use of dose adjustments and protocols for monitoring the efficacy of anticoagulation with anti-factor Xa. However, large, prospective clinical trials are needed to study these proposed measures in greater detail. We would also like to highlight the importance of early identification and multidisciplinary decision-making with surgical and interventional radiology teams, in order to improve outcome in these patients.
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